###### Strengths and limitations of this study

-   The strength of this study is the comprehensive methodological approach developed for the analysis of medical education, which can be transferred to a variety of settings.

-   The analysis will be based on codes derived from key, internationally recognised documents of WHO and will focus on a variety of documents representing content taught and assessed as part of medical education in Germany.

-   The analysis is limited to the German medical education system.

-   The analysis is limited to the national level. Therefore, curricula of individual universities will not be part of the analysis. The approach of content analysis of key documents is not able to capture the knowledge attained by individual students during their medical studies nor programmes provided by the individual universities which might exceed national expectations.

Introduction {#s1}
============

Article 25 of the Universal Declaration of Human Rights affirms that '\[e\]veryone has the right to a standard of living adequate for the health and well-being of himself and of his family, including food, clothing, housing and medical care and necessary social services \[...\].' This right to the highest attainable standard of physical and mental health is not confined to the right to healthcare. On the contrary, it acknowledges that the right to health embraces a wide range of socioeconomic factors that promote conditions in which people can lead a healthy life, and extends to the underlying determinants of health, such as food and nutrition, housing, access to safe water and adequate sanitation, safe and healthy working conditions, and a healthy environment. The health status of people on a population level is influenced by four crucial pillars: individual biological conditions, medical care, factors of individual behaviour as well as social determinants.[@R1] WHO has defined social determinants of health (SDH) as the conditions in which people are born, grow, live, and age and the wider set of forces and systems shaping the conditions of daily life.[@R2] There is robust evidence that among the four pillars mentioned above, SDH have the strongest and most far reaching impact on health on a population level,[@R3] and that the observed inequality in health outcomes is to the largest part attributable to inequality in SDH.[@R7]

Against this background, the WHO Commission on Social Determinants of Health (CSDH) was established in 2005 with the aim to spread knowledge, awareness and acceptance about strategies related to SDH, as well as to integrate these into health policies on a long-term basis. In 2008, the Commission published its report, which emphasises the role of SDH by identifying social inequality as key source for health inequity. Moreover, it calls for action to close the existing social gap within a generation.[@R2] Social inequity has been widely identified as a main factor for differences in health status---between nations, as well as within nations.[@R2] The report is considered a key document regarding SDH in general and has been the basis for previous studies investigating the inclusion of SDH-related contents of medical education.[@R12]

One part of the Commission's report refers to training of medical and health professionals in terms of SDH.[@R2] It emphasises the responsibility, necessity and advantage of a broad understanding of SDH for health professionals and recommends that '\[e\]ducational institutions and relevant ministries make the \[SDH\] a standard and compulsory part of training of medical and health professionals.'[@R2] It stresses that to 'develop a workforce that is trained in the \[SDH\]' is a main principle of action for reducing inequalities in health.[@R2] Thus, recognising their paramount significance, SDH should be a mandatory subject matter for every medical student and not just an optional elective depending on individual engagement. In this way, medical schools could address their social accountability.[@R14]

Facing this international background, our study will analyse the role of SDH in medical education in Germany. As SDH are a cornerstone of social medicine, public and global health, they are frequently taught in these contexts. However, of these three subjects only social medicine and public health are compulsory parts of medical education in Germany.[@R15] Despite being a compulsory part of national medical education and assessment since the 1970s, social medicine still does not receive adequate attention at many medical faculties. Although the importance of global health education has been increasingly recognised,[@R16] implementation in Germany remains fragmentary, faces crucial barriers and still depends to a great extent on local commitment of individual teachers or students.[@R17] Study results from the late 1990s on the role of social medicine in German medical education investigating 32 curricula of medical schools document a substantial neglect of this subject.[@R22] There is, to our best knowledge, no indication that representation of SDH in medical education has significantly improved since then, nor has an in-depth study of the representation of SDH in medical education in Germany, considering current teaching and examination materials, been conducted.

Research aims and questions {#s2}
===========================

The aim of this study is to assess how and to what extent SDH are represented in key documents that outline curriculum and assessment content in German medical education. To answer this research question, we aim to conduct an analysis of four key document groups, which influence medical education in Germany. In order to answer this overarching research question, we developed a number of subquestions, which are shown in the following. A first, quantitative level of analysis will focus on the absolute and relative frequency of the respective codes in each analysed document (see below) as well as across all documents. These research subquestions are:How many references are made in each document type to each SDH code (frequency)?How many per cent of the text of each document type refers to each SDH code (relative frequency)?How large is the overlap between the different SDH codes?What is the distribution of the SDH codes in the four document groups (eg, are codings widely dispersed or clustered in specific parts of the different document types)?

On the second, semiqualitative level of analysis we will focus on the themes and topics covered within the respective codes in each document type (eg, which topics are discussed in the passages of the respective documents assigned to the code 'living conditions').

Methods {#s3}
=======

Overview {#s3a}
--------

In our study, we analyse four key document groups, covering what medical schools are expected to teach, what medical students use to study for the national medical licensing examination and what they are expected to know when graduating. We analyse the documents using a qualitative and quantitative content analysis,[@R23] with a mixed deductive and inductive approach of content structuring and theme analysis, using the software MAXQDA 12 (VERBI, Berlin, Germany).

Materials {#s3b}
---------

The basis for our assessment of the specific role of SDH in medical education in Germany are four key document groups that outline curriculum and assessment content in German medical education. An outline is provided in online [supplementary table 1](#SP1){ref-type="supplementary-material"} in the annex:Germany's national medical catalogue of learning objectives, called National Competency-Based Catalogue of Learning Objectives for Medicine (Nationaler Kompetenzbasierter Lernzielkatalog Medizin; NKLM).An online learning software used by the large majority of German medical students in preparation for the national medical licensing examination, provided by MIAMED(AMBOSS 100-Tage Examenslernplan) (=AMBOSS).The content outline for the national medical licensing examination, called Content Catalogue for the Second Part of the Examination of Doctors, provided by the German Institute for Medical and Pharmaceutical Examination Questions (IMPP Gegenstandskatalog für den zweiten Abschnitt der ärztlichen Prüfung; IMPP-GK2).The full set of questions from two national medical licensing examinations, held in 2016, provided by the German Institute for Medical and Pharmaceutical Examination Questions (Zweiter Abschnitt der ärztlichen Prüfung; EXAM).
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Medical studies in Germany normally last 6 years, which typically comprise 2 years of preclinical studies, followed by 3 years of clinical studies and a 1-year internship. Both after the preclinical phase and the clinical phase, all medical students take a written national examination, while an oral examination has to be passed after the 1-year internship to gain the full medical licence.[@R15] (Some medical faculties follow a model medical educational programme ('Modellstudiengang') in which the preclinical studies and the clinical studies are more intertwined.) Since the preclinical phase is mostly focused on basic sciences, we limit our analysis to the national medical licensing examination, which has to be passed at the end of the clinical studies.

To improve comparability and harmonise medical curricula, the German Association for Medical Education and the German Medical Faculty Association developed the German Competency-Based Catalogue of Learning Objectives for Medicine (NKLM) based on extensive stakeholder involvement. In it, all core contents of medical curricula are defined in 17 chapters, ranging from communication skills to therapeutic methods. Its aim is to state the profile and competencies for every student graduating from medical studies. It was adopted in 2015 and is currently in a pilot phase. According to a decision by the German Medical Faculty Association, every German medical faculty has been advised to implement the NKLM by aligning it with its own curricula and learning objectives. The NKLM can thus be considered a 'soft law' in German medical education. It is publicly available online and the use for research purposes is allowed under the terms of fair use.[@R24]

The IMPP-GK2 is the content framework for the national medical licensing examination. As it is the final written examination, the end of the theoretical phase of medical studies and the last time a student will face questions on all medical disciplines, it is an important milestone. The IMPP-GK2 lists 'health problems' and specific diseases that are used to draft questions for the national medical licensing examination. Medical schools are responsible to prepare their students for this examination and the quality of the education at a medical faculty is often judged by the results of its students in the examination. We, thus, consider the IMPP-GK2 to influence curriculum design and student learning behaviour in preparation for the examination. The document is publicly available online, use for research purposes was considered to be allowed under the terms of fair use.[@R25]

Based on the content of the IMPP-GK2, the German Institute for Medical and Pharmaceutical Examination Questions (IMPP) develops 320 multiple choice questions for the second part of the state examination, which takes place biannually. The two (at the beginning of our study) most recent examinations, from spring and fall 2016, were selected for our analysis. We acquired the permission to use these examinations for research purposes by courtesy of the IMPP (obtained by FH, 17 January 2017). As noted before, this examination is one of the key milestones in German medical education and determines part of the final grade students receive on graduation. We, thus, consider it to have a strong influence on student learning behaviour. In accordance with previous research, we assume that both the IMPP-GK2 and the examination itself are suitable materials to assess the role of SDH in medical education on a national level.[@R22] In particular, the national medical licensing examination is the only standardised assessment taken by all medical students in Germany, therefore, it is the only examination that could ensure every medical student is evaluated on basic SDH-related content.

AMBOSS is a learning software, which provides a 100-day learning plan, specifically developed to prepare medical students for the national medical licensing examination. AMBOSS is the most popular online learning system, most recently used by 95% of medical students in the preparation for the national medical licensing examination (number according to MIAMED (on personal correspondence, 9 January 2018)). User access for medical students is provided through a 'campus licence' by the majority of German medical faculties (31/38). The widespread use of the AMBOSS learning software was the main reason to select it as a key document, as it ensures that almost every student is exposed to its content. Unlike medical textbooks, AMBOSS's content is specifically tailored to the contents of the national medical licensing examination (which might differ in depth and focus from general medical textbooks). Besides the 100-day learning plan, AMBOSS provides an online reference database for medical students and practising doctors. Of note, our analysis is restricted to the content of the 100-day learning plan and does not cover the remaining content included in AMBOSS, which has a broader scope and also includes continuing medical education material intended for practising physicians. We acquired the permission to analyse the AMBOSS content from MIAMED (obtained by FH, 26 May 2017).

This study does not investigate the individual interests of medical students in SDH or educational opportunities offered by individual medical schools, but the representation of SDH attributed on a national level. We chose the before-mentioned four key document groups based on the assumption that they adequately represent said national-level learning objectives. We also assume that they have great influence on the design of curricula and student learning behaviour.[@R26]

Development of coding system {#s3c}
----------------------------

In order to identify and define descriptors of the SDH codes, such as 'reducing social and health inequities through action on SDH' or 'raising awareness on SDH and health equity among health professionals', we conducted a manual search of WHO main website and the web sites of the respective WHO regional organisations on key documents on SDH.[@R2] We conducted a focused literature review to inform the overall research design as well as the background and discussion section of our study. For the literature search, we used a PubMed search syntax based on SDH and Medical Education as core search concepts (the full syntax is provided in the annex). The search yielded 95 results, which were screened by one study author (FH or PvP) at title and abstract level using the systematic review screening software Rayyan (Qatar Computer Research Institute, Qatar). Fifty-three relevant full texts were identified, which were screened and reviewed by one study author (FH, PvP, KG, SD or JMS). During the course of the study, further relevant publications were identified and included.

To further identify and define descriptors of SDH, two authors (JMS, FH) manually searched WHO website for key documents on SDH.[@R2] The documents were manually screened by the same authors on whether they provided substantive information on SDH.

To develop a coding system for our analysis, we first built a skeletal coding system in a deductive process. As a starting point, we used the final report of the CSDH 'Closing the gap in a generation: Health equity through action on the SDH' (hereafter named the CSDH report), with 11 thematic chapters forming a preliminary coding system. This recent report is a highly influential and widely recognised document covering SDH and containing explicit reference to medical education and training. One additional code (labelled 'SHD in general') was created to capture text pertaining to SDH in general, while not being specific to any of the 11 individual SDH. In a next step, two authors (JMS, FH) assessed the CSDH report and other key WHO documents and subsumed emerging concepts and themes as descriptors under the 12 main codes. In part, we renamed the codes to capture the broad literature-based concepts subsumed under them. For example, the code based on chapter 13 'Gender equity' was broadened to 'Non-discrimination' on the basis of other key WHO documents to also include discrimination and inequities based on individual or population characteristics other than gender. In order to reduce overlap between the codes, an iterative process of (1) exploration of concepts and codes was conducted, (2) assessment of potential overlaps, (3) rearrangement and subsumption of concepts. For example, we moved aspects of affordability and financial risk protection from the code universal health coverage to healthcare financing to reduce overlap among these codes. The process was reviewed and discussed within the whole research team to establish consensus.

Definitions of these 12 codes were derived from the CSDH report or other key WHO documents focused on SDH by either extracting a given definition or summarising and subsuming the central themes and aspects. This process was conducted primarily by three authors (JMS, PvP, FH) and was discussed within the research team.

Besides these 12 thematic codes, the two auxiliary codes were created based on the iterative process: One code, labelled 'Explicit', for passages which mention SDH explicitly; and a second code, labelled 'Socioeconomic status and health' for passages in which (1) the interaction of socioeconomic status in terms of income, occupation and education status is discussed (eg, impact of poverty on disease risks) or (2) inequalities and/or inequities within a given population are discussed (eg, difference in life expectancy between two federal states of Germany). The second auxiliary code was primarily added in order to conduct a content analysis on the role of socioeconomic status and health as core elements of the concepts of SDH across all 12 SDH codes. This second auxiliary code is primarily meant to facilitate the quantitative content analysis of the documents on the basis of key cross-cutting aspects in the discussion on SDH, for example, the role of poverty and inequality and/or inequity.

The core and auxiliary codes are displayed in [table 1](#T1){ref-type="table"}. Online [supplementary table 2](#SP1){ref-type="supplementary-material"} in the annex provides the definitions and descriptors as developed in the process described above.

###### 

List of SDH codes and the documents they were derived from

  SDH codes                                       CSDH report                                                           Other key WHO documents
  ----------------------------------------------- --------------------------------------------------------------------- -------------------------
  1\. SDH in general                              Part 1: Setting the scene for a global approach to health equity      [@R2]
  2\. Early childhood development and education   Equity from the start (chapter 5)                                     [@R2]
  3\. Living conditions                           Healthy Places Healthy People (chapter 6)                             [@R2]
  4\. Employment and work                         Fair Employment and Decent Work (chapter 7)                           [@R2]
  5\. Social protection                           Social Protection Across the Lifecourse (chapter 8)                   [@R2]
  6\. Universal health coverage                   Universal Health Care (chapter 9)                                     [@R2]
  7\. Health in all policies                      Health Equity in All Policies, Systems, and Programmes (chapter 10)   [@R2]
  8\. Health financing                            Fair Financing (chapter 11)                                           [@R2]
  9\. Role of markets                             Market Responsibility (chapter 12)                                    
  10\. Non-discrimination                         Gender Equity (chapter 13)                                            [@R2]
  11\. Political empowerment                      Political Empowerment---Inclusion and Voice (chapter 14)              [@R2]
  12\. Global governance                          Good Global Governance (chapter 15)                                   [@R2]
  Auxiliary codes                                                                                                       
   Explicit                                                                                                             
   Socioeconomic status and health                Part 1: Setting the scene for a global approach to health equity      [@R2]

CSDH, Commission on Social Determinants of Health; SDH, social determinants of health.

Development of a coding guideline {#s3d}
---------------------------------

In order to reduce intercoder subjectivity, we developed a coding guideline with specific coding rules for each code. For this purpose, we first defined a preliminary coding guideline, containing the label and definition of each code, as well as inclusion and exclusion criteria.

We used this preliminary coding guideline to code a sample of all four data sources (the contents of 2 days of the 100-day learning software of AMBOSS, one chapter of the NKLM, the whole of IMPP-GK2 and one-third of one of the two licence examinations). The coding was conducted by one to five analysts and discussed afterwards by at least three analysts. Prototypical text passages for the respective codes were added to the coding guideline as anchor examples. For text passages where the assignment to a code remained unclear, this conflict was solved in discussion by at least three authors, and the coding guidelines were revised accordingly. After approximately 1/8 of the material of all four data sources had been coded, the process of coding worked smoothly with a high level of intercoder agreement and as no new unclear cases emerged, we assumed that data saturation was reached and the coding guideline to be ready for application. This full coding guideline is provided in the annex in online [supplementary tables 3--8](#SP1){ref-type="supplementary-material"}.

Moreover, in order to maximise consistency and reproducibility, we developed general coding rules applicable to all codes, covering formal issues. These general coding rules underwent the same testing and revision process as the content-related, code-specific coding guidelines. See the annex for general coding guidelines (online [supplementary table 3](#SP1){ref-type="supplementary-material"}), document-specific coding guidelines (online [supplementary tables 4--7](#SP1){ref-type="supplementary-material"}) and additional code-specific coding guidelines (online [supplementary table 8](#SP1){ref-type="supplementary-material"}).

Coding {#s3e}
------

For the final coding of our data, two analysts will independently code the material from the beginning. After finishing the coding of one primary data source, all analysts involved in applying the code will discuss unclear cases and differences in the application of the code. If no solution can be found between the two analysts, conflicts will be discussed between the analysts or the group as a whole. Moreover, we will evaluate the quality of the coding by calculating the degree of intercoder agreement.[@R23]

Data analysis plan {#s3f}
------------------

We will conduct a quantitative and qualitative analysis. First, we will assess the absolute frequency of the 12 codes across all four data sources combined as well as for the four document groups separately. Next, we will calculate the relative frequency of the different codes within the four document groups by dividing the number of words assigned to the code with the number of words across the body of text in the whole documents. Additionally, we will calculate the relative frequency of the codes by building on the specific characteristic of the documents, for example, in the medical examinations, we will calculate the number of questions with an assigned code by the number of questions without an assigned code.[@R37] The document-specific characteristics, which will be taken into account when calculating the relative frequency of codes within the documents, are displayed in [table 2](#T2){ref-type="table"}.

###### 

Document-specific characteristics on which the calculation of the relative frequency of codes within the documents will be based on

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  National medical catalogue of learning objectives (NKLM)               Online textbook (AMBOSS)                National medical licensing examination outline (IMPP-GK2)   National medical licensing examination (EXAM)
  ---------------------------------------------------------------------- --------------------------------------- ----------------------------------------------------------- -----------------------------------------------
  Competencies (Kompetenzen)\                                            Chapters (Lernkarten)\                  Foreword\                                                   Questions\
  Subcompetencies (Teilkompetenzen)\                                     Days of the 100-day learning schedule   Systematical and alphabetical order of health disorders\    Case examples (Fallbeispiele)
  Learning objectives (Lernziele)\                                                                               Clinical picture, incl. specific examples                   
  Practical examples (Anwendungsbeispiele, Beratungsanlass; Krankheit)                                                                                                       

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IMPP-GK2, Institute for Medical and Pharmaceutical Examination Questions-Gegenstandskatalog für den zweiten Abschnitt der ärztlichen Prüfung; NKLM, Nationaler Kompetenzbasierter Lernzielkatalog Medizin.

In a next step, two to three authors will conduct a cross-assessment of passages assigned to the respective codes to conduct a theme analysis assessing the content and context of the passages. This will be conducted by first paraphrasing and then generalising the content of each coded section, followed by a reduction and combination of passages with similar content.[@R23] Conflicts will be solved through discussion within the research team.

Quality considerations {#s3g}
----------------------

In order to reduce subjectivity, all authors (research-specific background of researchers provided in online [supplementary table 9](#SP1){ref-type="supplementary-material"} in the annex) jointly reflected, shared, discussed and documented their preconceptions regarding the research subject and expected research findings at the beginning of the research process (Section'Research team and reflexivity' in the annex). While coding, analysing and interpreting the data we will try not to be influenced unduly by these preconceptions and expectations, and carefully consider the possibility of bias arising through them. These are laid out in brief in the annex.

Based on our coding guideline (online [supplementary table 3](#SP1){ref-type="supplementary-material"} in the annex) two analysts will conduct the coding independently on all source materials. Conflicts will be solved through discussion between the analysts or the group as a whole. The independent coding followed by discussion is done to fully explore the richness of the data, to control for subjective blurring and to achieve intersubjective certifiability by including and discussing multiple perspectives in the research process.[@R23] Moreover, the reproducibility will be measured and reported via the intercoder agreement, as explained above.

Patient and public involvement {#s3h}
------------------------------

Beyond the authors, no external experts from the public or patient representatives were involved in the development of the study protocol.

Ethics and dissemination {#s4}
========================

With our research, we hope to contribute to an improved understanding of the current status of SDH in medical education in Germany, which may help to inform the current ongoing reform process in Germany's medical education system as well as the general debate about public and global health in Germany.[@R40] The study has the potential to set a reference point for future studies investigating the role of SDH in medical education in Germany. Furthermore, studies on other related thematic contexts in medical education as well as studies on the role of SDH in medical education in other nations could be conducted based on the developed methodology.

This study is based on the analysis of existing data, which does not contain personal or otherwise sensitive information. We, therefore, do not expect any harm for individuals arising from the conduct of our study.

The study was initiated in October 2016 and is currently ongoing. We are planning to start with data analysis once our protocol is published and aim to finish the project by the end of 2018. Results from the study will be published, independent of the nature of the results, in scientific peer-reviewed journals and at conferences. Authorship will be granted only to those who fulfil the authorship criteria recommended by the International Committee of Medical Journal Editors. We will report the results using the Standards for Reporting Qualitative Research checklist.[@R41]
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